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ABSTRACT

The sea surface temperature anomalies in the eastern equatorial Pacific Ocean are shown to demarcate
a “key region™ near 130°W for observed variations in the global general circulation. Various techniques are
used to describe global conditions during warm and cold sea surface conditions in the key region based on

a global 15-year set of surface and upper air analyses.

Earlier work is confirmed that during warm episodes 1) the westerly jets in both hemispheres are strength-
ened, and 2) some of the semi-permanent circulation features, such as the intertropical convergence zone,
the subtropical high over the western and central Pacific, and the Aleutian low, increase in strength, and

vice versa for cold episodes.

The time series of monthly-mean atmospheric temperature averaged over the entire mass of the Northern
Hemisphere is found to be highly correlated with the sea surface temperature anomalies in the key region.
The highest correlation of 7 = 0.65 is found when the atmosphere lags the ocean by 6 months. The maximum
temperature response seems to occur in the upper troposphere in the tropics probably associated with

variations in convective activity.

1. Introduction

The solar heat stored in the oceans may well con-
stitute one of the main sources of energy for driving
observed year-to-year anomalies in the general cir-
culation of the atmosphere. Especially the tropical
oceans may be important since, in a climatological
sense, they receive the bulk of the solar energy.

Possible relationships between the tropical oceans
and world climate have been investigated for aimost
a century. Most noteworthy are the studies by Sir
Gilbert Walker and E. W. Bliss (1932, 1937), Berlage
(1966) and Bjerknes (1969) on the, so-called, South-
ern Oscillation, Walker oscillation and the El Nifio
phenomenon. For a discussion of the extensive lit-
erature on these phenomena and their interrelation-
ships see Julian and Chervin (1978) and Rasmusson
and Carpenter (1982).

The present study was motivated by previous work
by one of the authors (e.g., Pan, 1978) relating sea-
surface temperature fluctuations in the equatorial
Pacific with later fluctuations in important climatic

* parameters over China, such as the position and in-
tensity of the subtropical high and the frequency of
typhoons. Here we will focus on possible relations
between anomalies in the global atmospheric circu-
lation and tropical surface temperature anomalies,
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which may provide a key for understanding year-to-
year variations in the global climate.

2. Data base

Two global data sets were available to investigate
the problem. The first set consisted of surface marine
observations taken from ships for the 15-year period,
May 1958 through April 1973. All available surface
ship data were averaged in 2° latitude by 2° longitude
squares for each month of the 15-year period. Only
squares with more than three observations during a
month were used in the analyses. The distribution of
the input data used for the climatological (1964-73)
mean January analyses at the ocean surface is dis-
played in Fig. 1. This figure shows a good data cov-
erage north of about 40°S, but a poor one south of
this latitude. The situation in the Southern Hemi-
sphere is even worse during the southern winter, June
through August. However, in the tropics, where the
main emphasis of our paper is, the distribution scems
adequate to show the large-scale features of air-sea
exchange. Also our analysis scheme (Oort, 1983)
helps to better define the anomaly fields by feeding
in information from adjacent areas with better data
coverage.






